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Abstract 

 
Scheduling with maintenance activities has been extensively studied in the past decades. However, most studies 
focus on single-machine problems. In reality, there are many machines or assemble lines to process jobs. It is 
seldom discussed due to its complexity. Moreover, the machines need preventive maintenance activities to avoid 
breakdown. In this article, we study an identical machine problem in which the machines need to perform a 
maintenance activity within a specified period of time. The objective is to minimize the total tardiness of all jobs. To 
the best of our knowledge, this problem has never been studied before. We develop four dominance properties and a 
lower bound to facilitate the search for the optimal solutions of the branch-and-bound algorithm for problems with 
small number of jobs. In addition, we propose a genetic algorithm to obtain the approximate solutions. 
Computational experiments are provided to evaluate the performance of the proposed algorithms. Results show that 
the branch-and-bound algorithm can solve problems with 12 jobs within a reasonable amount of time, and the 
genetic algorithm is quite accurate with the mean error of less than 3%. 
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